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Oral pharmaceutical preparation for proton pump antagonists 



Technical field 

The present Invention relates to oral pharmaceutical preparations In multiparticulate form or In tablet form 
for proton pump antagonists. 

State of the art 

Irreversible proton pump inhibitors {H*/K*-ATPase Inhibitors. PPIs), especially pyridln-2-ylmethy|. 
sulphinyl-IH-benzimidazoles as disclosed for example in EP-A-0 005 129, EP-A-0 166 287, 
EP-A-0 174 726 and EP-A-0 268 956, have, by reason of their H*-/K*-ATPase-inhibiting effect, importance 
In the therapy of diseases derived from Increased gastric add secretion. Irreversible proton pump inhibi- 
tors are substances which bind covalently. and thus in^everslbly, to the enzyme responsible for acid se- 
cretion in the stomach, the H+ZK+'ATPase [description of the mechanism of action for example in Wurst 
et al., The Yale Journal of Biology and Medicine 69, (1996). 233-243]. Examples of commercially avail- 
able active Ingredients from this group are 5-methoxy-2-((4-methoxy-3.5<jimethyl-2-pyridinyI)methyls- 
uIphinyI]-1H-benzimidazole (INN: omeprazole), 5<iifluoromethoxy-2-[(3,4<limethoxy-2-pyridrnyl)methyl- 
sulphinylJ-IH-benzimldazole (INN: pantoprazole). 2-[3-methyl-4-(2,2.2-trlfluoroethoxy)-2-pyrldlnyl)methyl- 
suIphinyl]-1H-benzlmidazole (INN: lansoprazole) and 2-{[4-(3-methoxypropoxy)^-metiiylpyridin-2- 
ylJmethylsuIphinylhlH-benzimidazole (INN: rabeprazole). 

Because of their great tendency to decompose In a neutral and. In particular, addle environment, with 
highly coloured decomposition products also being formed, it is necessary for oral preparations to protect 
the irreversible proton pump inhibitors from the action of acids. With the highly acid-labile pyndln-2-yl- 
methylsulphlnyl-IH-benzimidazoIes it Is additlonally necessary for them to be processed In the tablet 
core or in pellets in the form of their alkaline salts, for example as sodium salts, or togetiier with alkaline 
substances. Since the materials suitable for enteric coatings have free carboxyl groups, the problem 
arises that the enteric coating is partly or even completely dissolved from the inside, because of the alka- 
line milieu in the Interior, and the free carboxyl groups promote decomposition of the active ingredients. H 
Is therefore necessary to provide a sealing intermediate layer (subcoating) between the enteric coating 
and the alkaline tablet core or pellet. EP-A-0 244 380 proposes coating cores which contain the active 
ingredient together with atkaHne compounds or as alkaline salt witii at least one layer which is soluble In 
water or disintegrates rapidly In water and is composed of nonacldic inert pharmaceutlcally acceptable 
substances, before the enteric layer is applied. The intermediate layer or intermediate layers act as pH- 
buffering zones in which the hydrogen tons diffusing in from the outside are able to read with the hydroxyl 
Ions diffusing out of the alkaline core. In order to Increase the buffer capadty of the Intemtediate layer, it 
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is proposed to Incorporate buffer substances into the intermediate layer(s). It Is possible by this process 
In practice to obtain reasonably stable preparations. However, relatively thick Intermediate layers are nec- 
essary in order to prevent the unsightly discolourations occurring even If there is only slight decomposi- 
tion. In addition, considerable effort must be made to avoid traces of moisture during production. 

Besides the so-called irreversible proton pump Inhibitors which, as mentioned at the outset, essentially 
have a common basic chemical structure (they are pyridlnylmethylsulphlnylbenzimidazoles), there are so- 
called reversible hH-ZK+'ATPase inhibitors which have different basic chemical stmctures and which - as 
indicated by the name - reversibly bind to the enzyme responsible for gastric acid secretion and are 
therefore also called proton pump antagonists or APAs (= acid pump antagonists) [description of the 
mechanism of action for example in Wurst et al, The Yale Journal of Biology and Medicine 69 (1996), 
233-243]. Reversible proton pump Inhibitors are disclosed for example In the documents DE-A 3917232, 
EP-A-0399267, EP-A-0387821 , JP-A-3031280, JP-A-2270873, EP-A-030891 7, EP-A-0268989, 
EP-A-0228006, EP-A-0204285, EP.A-0165545, EP-A^125756, EP-A-0120589, EP-A-0509974, 
DE-A 3622036. EP-A-0537532, EP-A^535529, JP-A'3284686. JP-A^284622, US-A-4,833.149. 
EP-A-0261912. WO-A-91 14677. WO-A-93 15055. WO.A-9315071, WO-A-9315056. WO-A-9312090, 
WO-A-9212969, WaA-9118887, EP-A-0393926. EP-A-0307078, US-A-5.041.442, EP-A-0266890, 
WOA-9414795. EP.A-0264883. EP-A.0033094, EP-A.0259174. EP-A-0330485. WO-A-8900570. • 
EP-A-0368158, WO'A-9117164. WO-A-9206979. WO-A-93 1 2090. WO-A-9308190. WC>A-9418199, 
DE-A 301 1490, US-A-4,464.372, EP-A-0068378 and WO-A-9424130. 

EP 0841904 81 describes an oral pharmaceutical composition with delayed release of reversible proton 
pump Inhibitors In combination with antimicrobial active ingredients for the treatment of a disease caused 
by helicobacter. 

WO-A-95/27714 Is related to substituted tricyclic lmlda2oI1.2-a]pyridines which reversibly Inhibit exoge- 
nously or endogenously stimulated gastric acid secretion. On page 38 an example for a tablet formulation 
is disclosed. 

WO-A-0245693 discloses new preparations for an active ingredient, wherein the active ingredient Is pre- 
sent essentially uniformly dispersed in an exciplent matrix composed of one or more exclpients selected 
from the group of fatly alcohol, triglyceride, partial glyceride and fatty acid ester. It is mentioned that the 
matrix is inter alia suitable for active ingredients from the class of substances known as reversible propton 
pump Inhibitors or APAs (acid pump antagonists). Rapidly disintegrating tablets based on these prepara- 
tions are mentioned. 
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Description Oi the Inventinn 

It has surprisingly been found that particularly stable oral dosage forms are obtained for proton pump an- 
tagonists (APA) when the active ingredient Is stabilized In the dosage form by basic exclpients. 

One aspect of the Invention is therefore a stable oral dosage form for reversible proton pump Inhibitors 
comprising an effective amount of a proton pump antagonist (APA) together with excipients, where the 
proton pump antagonist is stabilized in the dosage form by one or more basic excipients. 

It has also surprisingly been found that therapeutic advantages can be achieved for oral administration 
through the administration of proton pump antagonists (APAs) by means of a rapidly disintegrating dos- 
age form, preferably with an immediate release of the active ingredient. In particular, a faster onset of 
action and a faster elimination of pain are obsen/ed in the therapy of diseases derived from increased 
gastric acid secretion. 

A further aspect of the invention is therefore also a rapidly disintegrating dosage form comprising an effec- 
tive amount of a proton pump antagonist (APA) together with excipients which, on oral intake of the dos- 
age form, bring about rapid disintegration of the dosage form, and. where appropriate, further excipients. 
Preferably the dosage form shows an Immediate release of the active Ingredient. 

Irreversible proton pump Inhibitors (H*/K*-ATPase Inhibitors. PPIs) are according to the invention sub- 
stances which are able to bind covalently. and thus irreversibly, to the enzyme responsible for acid se- 
cretion in the stomach, H+/K+"ATPase [description of the possible mechanism of action for example in 
Wurst et al., The Yale Journal of Biology and Medicine 69. 3, 1996. 233-243]. By this are meant in par- 
ticular pyridin-2-yl-methylsulphinyl-1H-ben2imidazoles as disclosed for example in EP-A-0 005 129, 
EP-A-0 166 287, EP-A-0 174 726 and EP-A-0 268 956. Examples which may be mentioned are Smeth- 
oxy-2-[(4-methoxy^.&<«methyl-2-pyridlnyl)methylsulphinyl)-1H-benzlmidazole (INN: omeprazole). 5-di- 
fluoromethoxy-2-[(3.4-dimethoxy-2-pyridinyl)methylsulphlnyl]-1H4)enzfmidazole (INN: pantoprazole), 2-[3- 
methyl-4-{2.2,2-trifiuoroethoxy)-2-pyridInyl)methylsulphinyl]-1H-benzimidazole (INN: lansoprazole) and 2- 
{(4-(3-methoxypropoxy)-3-methy!pyrldin-2-yl]methylsulphinyl}-1 H-benzimidazole (INN: rabeprazole). 

Proton pump antagonists, also called according to the invention reversible proton pump inhibitors or APA 
(acid pump antagonists), are for the purposes of the present invention those active Ingredients able to 
bind reversibiy to the enzyme responsible for gastric acid secretion H+ZK+'ATPase {description of the 
possible mechanism of action of the APAs for example In Wurst et al, The Yale Journal of Biology and 
Medicine 69. 3. 1996, 233-243]. The term proton pump antagonists includes according to the invention 
not only the active Ingredient as such but also the pharmacologically acceptable salts and solvates (es- 
peciafly hydrates) etc. Examples of proton pump antagonists are mentioned In the foHowing documents: 
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EP 33094, EP 204285. EP 228006. EP 233760. EP 259174. EP 266326. EP 266890, EP 270091, 
EP 307078, EP 308917. EP 330485. US 4728658. US 5362743, WO 9212969, WO 9414795, 
WO 9418199. WO 9429274. WO 9510518. WO 9527714. WO 9603405. WO 9604251. WO 9605177, 
WO 9703074, WO 9703076. WO 9747603, WO 9837080. WO 9842707, WO 9843968. WO 9854188, 
WO 9909029. WO 9928322. WO 9950237. WO 9951584..WO 9955705, WO 9955706. WO 0001696. ' 
WO 0010999, WO 001 1000. WO 0017200. WO 0026217. WO 0029403, WO 006321 1 . WO 0077003, 
WO 0158901, WO 0172754. WO 0172755. WO 0172756, WO 0172757. WO 02034749. WO 02060440. 
WO 02060441 and WO 02060442. 

Examples of proton pump antagonists which may be mentioned by means of their INNs or their code 
designation are the compounds: AG-2000 (EP 233760), AU-461 (WO 9909029), BY1 12 (WO 9842707), 
soraprazan (BY359) (WO 0017200). CP-1 13411 (US 5362743). DBM-819 (WO 0001696), KR-60436 (WO 
9909029). pumaprazoie (WO 9418199), SKF-96067 (EP 259174), SKF-96356 (EP 307078), SKF-97574 
(EP 330485). T-030 (EP 270091). T-776 (EP 270091), WY-27198 (US 4728658), YH-1885 (WO 9605177), 
YJA-20379^ (WO 9703074). YM-19020 (EP 266890) and 2,adimethyI-8-(2-ethyI-8- 
methylben2ylamino)imidazo[1,2-a]pyridine-6-carboxamide (WO 02060440). 

Particularly worthy of mention in this connection are the compounds AU-461. soraprazan (BYK61359), 
DBM-81 9. KR-60436. T^30. YH-1885. YJA-20379-8 and 2.3-dimethy|.8-(2-ethyl-6- 
methylben2ylamino)imidazori .2-a]pyridine-6-carboxamide. 

A group of APAs which is of particular Interest according to the invention is described and claimed in the 
patent applications WO 9842707. WO 9854188. WO 0017200. WO 002621 7, WO 006321 1 . WO 
0172754, WO 0172755. WO 0172756. WO 0172757, WO 02034749. WO03014120. WO03016310. 
WO03014123. WO03068774 and WO03091253. 

Examples of APAs which may be mentioned in connection with the invention are the following com- 
pounds: 

(7S,8R.9R)-2.3<limethyi-7.8KJihydroxy-9-phenyl-7.8.9.1 0-tetrahydroimlda2o[1 ,2+i)[l ,7Jnaphthyridine. 

(7R,8R,9R)-3-hydroxymethyl-7.MIhydroxy-2-methyl-9i)henyl-7.8.9.10-tetrahydroimidazo[1.2^J( 
naphthyridlne, 

(7S.8R.9R)-7.a-isopropyiidenedioxy-2,3<fimethyl-9-phenyl-7,8,9.1 0-tetrahydroimidazo[l ,2-h][l ,7] naphthy- 
ridine, 

7.8<lihydroxy-9-phenyI-2,3KJimethyl-7H-8.9^ihydropyrano[2,3-c]imidazo[1,2-a]pyridine, 

(7R, 8R. 9R)-2,3-dlmethyl-8"hydroxy-7-methoxy^.phenyl-7,8.9,10-tetrahydroimlda2oI1.2-hJ(1.7J naphthy- 

ridine, 

(7S. as, 9S)-2.3KlimethyI-8-hydroxy-7-methoxy-9iDhenyI-7.8,9,104etrahydrolmida2ot1,2-h](1.7] naphthy- 
ridlne, 
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(7S, 8R. 9R)-2,3Kiimethyl-8-hydroxy-7-mGthoxy-9-phenyl-73.9.10-tetrahydrolmldazo[1.2-^ naphthy- 
ridine. 

(7R, 8S. 9Sh2.3-dimethyl-8-hydroxy-7-methoxy-9i)henyl-73.9J0-tetr^ naphtfy- 
lidlne, 

(7R, 8R, 9R)-2,3<limelhyl-7-«thoxy^hydroxy^henyl-73.9,104eirahydroimidazo[1^ naphthyri- 
dlne, 

(7S. 8R, 9R)-2,3Kiimethyl-7-ethoxy-8-hydroxy-9-phenyl-7,8.9.104etfahydroimidazo[1.2^jt1.7J naphthyri- 
dine, 

(7R, 8R. 9R)-2,3<limethyl-8-hydroxy-7-(2-methoxyethoxy)-&phenyI-7,8,9,1 0-tetrahydro»mldazoI1 .2- 
h](1,7]naphthyridlna, 

(7S, 8S, 9S)-2,3<fimethyl-8-hydroxy-7-(2-methoxyethoxy)-9i3henyl-7,8.9J O-tetrahydr^ .2- 
h][1.7]naphthyridine, 

(7S, 8R, 9R)-2,Mimethyl-8-hydroxy-7-(2-methoxyethoxy)-9-phenyl-7,8,9,1 0-tetrahydroimidazo[1 .2- 
,7]naphthyridine, 

(7R. 8S. 9S)-2,3<limethyl-8-hydroxy-7-(2-methoxyethoxy>-9-phenyl-7,8.9.1 0-letrahydrolmldazo[1 ,2- 
h](1,7]naphthyridine, 

(7S, 8R. 9R)-2,3<fimethyI-8-hydroxy-9-phenyl-7-(2-propoxy)-73.9J04etrahydroimidazo[1^ 
thyridine, 

(7R,8R,9R)-2.3^imethyI-7,8<Ilmethoxy-9-phenyt-7,8.9,1 0-tetrahydroimidazo[1 .2-h][1 ,7]naphthyridine. 

(7R3R,9R)-2.3KJImethyl-8-hydroxy-7-(2-methylthioethyloxy)-9-phenyl-7.8,9,10-t^^ 

hJI1,7]naphthyridine, 

(7S,8R.9R)-2,3<iimethyl-8-hydroxy-7-(2HTiethylthloethyloxy)-9i3henyl-7^ 
,7Jnaphthyridine, 

(7R,8R.9R)-2,MimGthyI-6-hydroxy-7-<2-fliethylsulphlnyIelhoxy)-9iDhenyl-7,8.9J0- 
tetrahydroimidazo[1 ,2-h](1 .7]naphthyridlne, 

(7S,8R.9R)-2,3<limethyl-8-hydroxy-7-(2-methyIsulphrnylethoxy)-9i)henyl-7,8,9,10- 
tetrahydroifnldazo[1 ,2-h][1 .7]naphthyridine. 

(7R,8R.9R)-2,Mimethyl-84iydroxy-7-(0thyimio)-9-phenyl-7.8,9,1 0-telrahydrolmldazo[1 .2-h](1 J] naphthy- 

ridine, 

(7S.8R.9R)-2,3-dimethyl-8-hydroxy-7-(ethyIthlo)-9-phenyl-7.8,9,1 0-tetrahydrolmidazo[1 .2-h]I1 ,7] naphthy- 
ridine, 

(7R,8R,9R)-2,3<iimethyl*hydroxy-7-(2,2.24rifluoroethoxy)-9i3henyl-73,9^ 
hl[1,7]naphthyrldine, 

(7S. 8R, 9R)-2.3pdimethyl-84iydroxy-7-(2,2.2-trifluoroethoxy>.9ijhenyl-73,9J ,2-h)- 
[1 ,7]naphthyridine, 

(7S.8R.9R)-8-acetoxy-7-(2-methoxyethoxy)-2,3<JImethyl-9-phGnyl-7.8.9,10-tetrahydroimW^ 
{1,7]napWhyridine. 
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(7R.8R,9R)-8-acetoxy-7-(2Hrnethoxyethoxy)^,3<Jlmethyl-9i3henyl-7.8,9J(^tetr^ 
[1 ,7]naphthyridine. 

(7R3R.9R)'8-acetoxy-7-methoxy-2.3Kfimethyl-9-phenyl-73.9J(Metrahy^ naphthyri- 
d!ne, 

(7R,8R.9R)-8-acetoxy-7-Gthoxy-2.a<iImethyl-9-phenyl-7.8.9.1 0-tetrahydroimlda2o[1 ,2-hJt1 .7] naphthyri- 
dine, 

(7R,8R.9R)-7-(2-methoxyethoxy)-2,3^iimethyl-9-phenyl-8-propionyloxy-7,8,9JO-tetrahydrolmid^^ 
h][1,7]naphthyndine. 

(7R3R.9R)-8-benzoyloxy-7-^2-methoxyethoxy)-2.3Kilmethyl-9-phenyI-7,8,9.1()-^^ 
h][1 .7Jnaphthyrldine, 

(7S.8R.9R)-8-bGn2oyIoxy-7-(2-fliethoxyethoxy)-2.3-dimmhyl-9i3henyl-73.9J0-te^^ 
h][1,7]naphthyrtdine. 

{7R.8R,9R)-8-methoxycarbonyloxy-7-<2-mGthoxyethoxy)-2.3KJimethyl-9i>henyl-73,9,10^ 
da20[1 ,2-h][1 .7]naphthyridine, 

(7S,8R,9R)-8-methoxycarbonyloxy-7-<2-fliethoxyelhoxy)-2.3<limethyl-^hGny!-7,8.9,1^ 
dazo[1 .2-h][1 ,7JnaphthyridinG, 

<7R,8R,9R)-8-benzoyloxy-7-methoxy-2,3<Jimethyl-9iDhenyl-7,8.9.1 0-tetrahydrof midazo[1 .2-h][1 ,7] 
naphthyrldtne, 

(7S.8R,9R)-8-benzoyloxy-7-methoxy-2,3<iimethyI-9-pheny|-7.8.9,1 0-tetrahydro!mUJa2o[1 ,2-h][1 J\ 
naphthyridine. 

(7R.8R.9R)-7-(2-^ethoxyethoxy^2,3<limethyl-8-(4-nltrobenzoyloxy)-9i3henyl-7.8.9,10-^ 
dazo[1 .2-h][1 ,7]naphthyrldlne. 

{7S,8R.9R)-7-(2-methoxyethoxyh2,3Kjlmethyl-8-(4-nitrobenzoyloxy)-9-phenyl-7,8.9,10- tetrahydrolmldazo- 
[1.2-hlI1,7]naphthyridine. 

{7S3R,9R)-7-(2-mGthoxyethoxy)-2.3<llmelhyl-8-(3-nitrobGnzoyloxy)-9i3henyl-^^^^ 
dazo[1 ,2-h]{1 .7]naphthyridinG, 

(7R3R.9R)-7-(2-mGthoxyGthoxy)-2,3<IImGmyl^-<3-nUrobGn2oyloxy)-9i)hGnyl-73.9.10 
dazo[1 ,2-h][1 .7]naphthyridinG. 

(7S3R.9R)-7-mGthoxy-2,3<JlmGthyl-8-{3-nitrobQnzoyloxy)-9i3hGnyl-7A9,10-t^ 
[1 ,7JnaphthyridinQ, 

(7R3R.9R)-7-mGthoxy-2,3<JlmGthyl-8-(3-nIlrobGri20yIoxy)-9-phGnyl-7.8,9J 
(1.71naphthyridinG, 

(7S,8R,9R)-7-(2-mGthoxyGthoxy)'2,3-dimQthyl^(4-mGthoxybGnzoyloxy)-9-phGnyl-7»8,9,10- 
tGtrahydroimidazo[1 .24i][1 ,7]naphthyridlnG. 

{7R3R.9R)-7-{2-mGthoxyQthoxy)-2,3<limGthyl-8-{4-mGmoxybGn2oyloxy)-9i3hGnyl-7,8,9 
tGtrahydroimida2o[1 ,2-h][1 ,7JnaphthyridinG, 

(7R,8R.9R)-7-(2-nfiGthoxyGthoxy)-2,3<llmGlhyl^N,NKnmG%laminomG%lcar^ 
tGtrahydroimldazo[1,24i)[1 .7]naphthyfldinG, 
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(7S3R,9R)-7-(2-MGthoxyethoxy)-2,3<limethyl-8-(N,NHdime%laminomethylcarbonyloxy)^^^ 
tetrahydroimidazo[1 ,2-hHl .TJnaphthyridine, 

(7S3R.9R)-7-(2-methoxyethoxy)-8-(N.(VWiethy»aminocarbonyloxy)-2,3<lim^^ 
tetrahydroimidazo[1 ,2-h][1 ,7Jnaphthyridine. 

{7R3R,9R)-7-(2-methoxyelhoxyWN,ISkJiethylaminocarbonyloxy).2.3<limelh 
hydroimIdazo[1 ^-h][1 ,7]naphthyrldlne, 

(7R3R,9R)-8-ethylaminocarbonyloxy-7-{2-methoxyethoxy)-2,3-dimethyl-9-phenyl-7.8,9,10- 
tetrahydrolmida20[1 .2-h)[1 ,7]naphthyridine, 

{7R,8R,9R)-8-benzoyloxy-2,3-dimethyl-7-(2Hfnethoxyethoxy)-9i5henyl-7H-8.M 
dazo[1 ,2-a]pyridine, 

(7S,8R,9R)-8-benzoyloxy-2.3^imethyl-7-(2-fliethoxyethoxy)-9-phenyl-7H-8.9-dm iml- 
dazo[1 .2-a]pyrid1n0, 

(7R3R.9R)-8-[4-(methoxycarbonyl)-ben2oyloxy3-2,3<limethyl-7-(2-memoxyethoxy)^ dihy- 
dropyranoI2,3-c]imidazo(1,2-a]pyridine. 

{7S3R.9R)-6-I4-{methoxycarbonyl)43enzoyloxy]-2,MlmGthyl-7H2-methoxyethoxy)-9^ 
dihydropyrano[2.3-c]imidazo[1,2-a]pyridine, 

{7S,8R.9R)-2.3^imethyl-7HTiethoxy-^-methoxyacetyloxy-9-phenyl-7.8.9JO-tetrahydroimidazo[1^ 
[I.Tjnaphthyrldine. 

(7R,8R,9R)-8-{N,NWiethylaminocartx>nyloxy)-2.3<Jimethyl-7HTiethoxy-9^ 
dazo[1 .2-h][1 .Tjnaphthyrtdlne, 

(7S.8R.9R)-8-(N,NkJ!ethylaminocarbonyloxy)-2,»<iimethyl-7-methoxy-9i)h 
tetrahydroimidazo(1 .2-hJ{1 .7]naphthyridlne. 

(7R,8R,9R)-7-methoxy- 8Hmethoxycarbonyloxy-2.3-dimethyl-9-phenyI-7.8.9.1 0-tetrahydroimidazo[1 .2-hI- 
[1 .7]naphthyridine, 

(7S,8R.9R)-7-methoxy- 8-methoxycarbonyloxy-2.3<Iifnethyl-9-phGnyl-7.8.9.1 0-tetrahydrolmidazoJI ^-hj 
[1.7]naphthyridine, 

(7R,8R,9R)-2.3-dimethyI-8-formyloxy-7-methoxy-9-phenyl-7.8.9.1 0-tetrahydroimidazo[1 .2-h][1 .7] naphthy- 
ridine. 

(7S,8R,9R)-2.3<iimethyl-8-formyfoxy-7-methoxy-9-ph8nyl-7.8.9.1 0-tetrahydroimldazoIl .2-h][1 .7] naphthy- 
ridine, 

(7R,8R.9R)-8-benzoyloxy-2,3-dlmethyl-7-methoxy-9^>henyl-7.8.9,1 0-tetrahydrolmidazoIl .2-hl[1 .7] 

naphthyridlne, 

(7R,8S.9R)-2,3,8-trimethyl-7,8-dlhydroxy-9-phenyl-73.9J()-tetrahydroimidazo(1^4i]I1^ 
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(7S,8S,9R)-2,3KJimethyl-8-benzyl-7.8<Jihydroxy-9-phenyl-7.8.9,1 0-tetrahydroImidazoll .2^1[1 .7] naphthy- 

ridine» 

(7R,8S,9R)-2.3,&-trimethyl-7,8-0,0-isopropylldene-9-phenyl-7,8.9,1 0-tetrahydroimldazoll ,2-hlI1 ,7] 
naphthyridine. 

(7S.8S.9R)-2.3,&-trimethyl-7-(2'fliethoxyethoxy)^hydroxy^henyl-7.8.9J(>-te^^ 
[1,7] naphthyridine, 

(7S,8S,9R)-2,3,8-trimethyI-7-methoxy-8-hydroxy-9i3heny(-7,8,9,1 0-tetrahydrofmtdazoI1 ,2-hJ[1 ,7] naphthy- 
ridlne« 

{7R,8R.9R)-2.3.7-trlmethyl-7,8-dihydroxy-9-pheny 1-7,8.9, 1 0-tetrahydroimlda2o[1 .2-h][1 ,7] naphthyridine, 
(7R,8R.9R)-2.3,7-trimethyl-7.8-[1 ,3]dioxolo-9-phenyl-7,8.9,1 0-tetrahydroimidazo[1 ,2-hI[1 J] naphthyridine, 
(8S,9R)-2,3-dimethyl-8-hydroxy-7HTiethylIdene-9i3henyl-7.8,9,1()-tetrahydrolmldazo[1 ,2-h)[1 ,7] naphthyri- 
dine, 

{7S.8R,9R)-2,3.7-trimethyI-7,8-dlhydroxy-9-phenyl-7H-8.9-dihydropyrano[2,3-c]imidazo[1 ,2-a]pyridine, 
(7R,8R,9R)-2.3.74rlmethyl-7.8<Ilhydroxy-9-phenyl-7H-8,9<lihydropyrano[2,3K:]imidazo[1,2-^^ 
(7S,8R,9R)-2,3<limethyI-7.8<!ihydroxy-7.9-diphenyl-7H-8,9<jihydropyrano[2,3-c]]m]dazo[1,a-a]pyrld!ne. 
(7S3a9R)-2.3<Jimethyl-7-(2\2'KJimethylvinyl)-7.8<lihydroxy-9-phenyl-7H-«.9<lihydropyra^ imi- 
dazo[1 ,2-a]pyridlne, 

(7R3R,9R)-2,3<iimethy1-7,80-isopropylidene-9-pheny}»7-v1nyl-7H-8,9<ilhydropyrano[^ imidazo[1,2- 
a]pyridine, 

(7R,8R,9R)-2,3<limethyl-8-hydroxy-7-(2-methoxyethoxy)-9-phenyl-7H-8.9<lihydropyrano[2,3-cj Imidazo- 
[1 .2na]pyrid1ne. 

(7S,8R,9R)-2,3<Jimethyl^ydroxy-7-<2-rnethoxyethoxy)-9-phenyl-7H-^,9<JihydropyranoI2,3-c]lnil- 
dazo[1 ,2-ajpyridine, 

(7R,8R,9R)-2,3<limethyl-8-hydroxy-7-ethoxy-9i3henyl-7H-8,9<Jlhydropyrano[2,3Kj]inrildazo[ 1 ,2-a] pyridine, 
(7S,8R,9R)-2,3-dimethyl-8-hydroxy-7-ethoxy-9-pheny!-7H-8,9-dihydropyrano[2,3<)]imida2o( 1 ,2-a] pyridine, 
{7R,8R.9R)-2,3-dimethyl-8-hydroxy-7-(2-methoxypropoxy)-9-phenyl-7H-8,9-dihydropyrano[2,3-c] imidazo- 
[1 ,2-a]pyridine, 

(7S,8R,9R)-2,3-dimethyl-84iydroxy-7-(2-melhoxypropoxy)-9-phenyl-7H'«,9<lihydropyrano[2,^^^ imi- 
dazo[1 ,2-a]pyridine, 

(7R,8R,9R)-2.Mimethyl-8-hydroxy-7-(2-propoxy)-9-phenyI-7H-8.9-dlhydropyrano[2,3^c)imidazo[1.2-al pyri- 
dine, 

(7S,8R,9R)-2,3^imethyl-8-hydroxy-7-(2-propoxy)-9-phenyl-7H*d,9<IIhydropyrano[2,3«]im pyri- 
dine, 

(7R3R.9R)-2,3^imethyl-8-hydroxy-743utoxy-9-phenyl-7H-8.9<iihydfopyrano[2,3K;]imld^^ pyridine, 
(7S,8R,9R)-2,3-dimethyl-84iydroxy-7-butoxy-9-phenyl-7H-8,9-dihydropyrano[2,3^:]lmidazot1 ,2-a] pyridine, 
(7S.8R,9R)-7.8<lihydroxy-6-methoxymethyl-2,3dimethyl-9-phenyl-7,8,9,10-tetrahydroimidazo[1 ,2-h] [1 .7]- 
naphthyrldlne. 
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(7R,8R,9R)-7.Mlhydroxy-^methoxymethyl-2,3<Jlmethyl-9i)henyl-7,8.9,^ 
[1 ,71naphthyridlne, 

(7S3R,9R)-8-hydroxy-7-methoxy-6-methoxymGthyl-2>dimethyl-9-phenyl-7,8,9,10-tetrah^^ 
dazo[1 ,2-h][1 ,7]naphthyridine, 

(7R.8R.9R)-8-hydroxy-7-methoxy-6^nethoxyme%I-2,3-dlme%l-9-phenyl-7 A9 J 0- 
da20[1 .2-h][1 ,7]naphthyridlne. 

(7R,8R,9R)-8-hydroxy-7-(2-methoxy ethoxy)-6-methoxy methyl-2,3-dimethyl-9-phenyl-7,8,9,1 0- tetrahydro- 
imidazo[1 .2'h][1 .7]naphthyridine. 

(7S,8R,9R}-8-Hydroxy-7-(2-methoxyethoxy)-6-mothoxymo%l-2.3KJImGthyl-9i3hen^^^ 
innldazo[1 .2-h](1 ,7)naphthyrldine, 

(7R^R.9R)-8-hydroxy-7-ethoxy-6-methoxymethyl-2.Mirnethyl-9-pheny!-7,8.9,1 0-totrahydro- 1mida20[1 .2- 

h][1.7]naphthyridine. 

(7S,8R,9R)-8-hydroxy-7-ethoxy-6-methoxym8thyl-2,3<limethyl-9-phenyl-7,a.9.1 0-tetrahydro- lmidazo[1 ,2- 
h)[1,7Jnaphthyridine, 

7.8^hydroxy-2,a<iimethyl-9-(3-thienyl)-7,8.9.1 0-tetrahydroimida2o[1 .2-h][1 ,7]naphthyridine, 
7-hydroxy-2,3<fimethyI-9-(3-thienyl)-7,8.9,1 0-tetrahydroimldazo[1 ,2-h)[1 ,7]naphthyridine, 
9-(3^uryl)-7-hydroxy-2,3-dimethyl-7.8,9, 1 0-tetrahydroimidazo{1 ,2-h][1 ,7]naphthyridlne, 
(7R3R.9R)*hydroxy-7^2-<2-methoxyethoxy)ethoxy]-2,3<limethyl-9i3henyl-73.9JO-tetrahy^ 
[1 ,2-h]I1,7]naphthyrid!n©, 

(7S,8R,9R)-8-hydroxy-7-(2-<2-methoxyethoxy)ethoxyJ-2,3<iimethyl-'9-phenyl-7»8,9,10- tetrahydrolmi- 
dazo[1 .2-h][1 «7]naphthyridine, 

{7R,8R.9R)-7,8<lihydroxy-2-methyl-9-pheny 1-7,8.9, 1 0-tetrahydroim]da20[1 ,2-h][1 ,7)naphthyrtd]ne, 
{7S,8R.9R)-8-hydroxy-2-niethyl-7-(2-methoxyethoxy)-9-phenyl-7.8.9.1 0-tetrahydroimidazo[1 ,2-hl[1 ,7] 
naphthyridine, 

(7R,8R,9R)-8-hydroxy-2-methyl-7-(2-mGthoxyethoxy^9-phenyl-7,8,9.1 0-tGtrahydroimidazo[1 ,2-h][1 J] 
naphthyridine, 

(7R,8R,9R)-3-bromo-8-hydroxy-7-(2-methoxyethoxy)-2-methyl-9i3henyl-7.8.9.10^^ 
h][1.7Jnaphthyridine, 

{7R.8R,9R)-3-chloro-8-hydroxy-7-(2Htiethoxyethoxy)-2-methyl-9-phenyl-7.8.9.104elrahydroi^ .2- 
hl[1.7Jnaphthyridine, 

(7R,8R,9R)-3-bromo-74iydroxy-8-(2-methoxyethoxy)-2-m©thyl-9i3h8nyl-7,8.9. 1 0-tetrahydrolmidazoJI .2- 
h](1 .7]naphthyridine, 

(7R,8R,9R)-3-chIoro-8-hydroxy-7-(2-methoxyGthoxy)-2-methyl-9-phenyI-7H-8.9-dlhydro-pyrano[2.^^ iml- 
dazo[ 1 ,2-a]pyrtdIne. 

(7R3R,9R)-8-hydroxy-7-(2-mGthoxyethoxy)-2Hnriethyl-9i3henyl-7H-8,9<liMroi3yran^ lmtdazo[1.2- 
ajpyridine. 

(7R3R.9R)-7,8^ihydroxy-2Hnethyl-9-phenyl-7H-8.9dihydropyrano[2.3K:]lrnida2o[^ 
{7S.8R,9R)-7.a<iihydroxy-2HTiethyl-9-phenyl-7.8.9.1 0-tetrahydrolmidazoI1 .2^il[1 .7Jnaphthyridlne, 
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(7R,8R.9R)-8-hydroxy-7-mothoxy-2-m0thy^9-phenyl-7.8.9.1 0-tetrahydrolm!dazo[1 .2-h)[1 .7] naphthyridine, 
(7S.8R.9R)-8-hydroxy-7-methoxy-2-methyl-9i3henyl-7.8.9.1 0-tetrahydroinriidazo[1 .2-hl[1 .7] naphthyridine, 
(7R,8R,9R)-^-hydroxymethyl-8-hydroxy-7-(2-methoxyethoxy)-2-methyI-9^enyl-7.8.9.10-tetrahydroi^ 
dazoll .2-h][1 .TJnaphthyridine, 

(7R.8R,9R)-3-hydroxymethyl-84iydroxy-7-(2-hydroxyethoxy)-2-methyI-9-phenyl-7.8.9.1^ 
dazoll .2-h](1 .7)naphthyiidine, 

(7R3R.9R)-2,3<ijmethyl-84iydroxy-7-(2-hydroxyethoxy)-9i3henyl-7.8.9.10-tGtrahydroirnidazol1.2-h] 
[1.7]naphthyr!dine, 

(7R,8R .9R)-3,9-diphenyl-8-hydroxy-7-(2-methoxyethoxy)-2-methyl-7.8.9.1 0-tetrahydro!mlda2o[1 ^-h] 
[1 .7)naphthyridine, 

{7R,8R,9R)-7,8-dihydroxy-2-methoxym©thyl-3-methyl-9-phenyl-7,8,9.1 0-tetrahydrolmldazo[1 ,2-h] [1 J] 
naphthyridine, 

(7S,8R,9R)-8-hydroxy-7-(2-methoxyethoxy)-2-methoxy methyl-3-mBthyl-9-phenyl-7,8,9, 1 0- tetrahydrolmi- 
dazo{1 ,2-h][1, 7] naphthyridine, 

(7R.8R,9R)-8-hydroxy-7-(2-methoxyethoxy)-2-flfieihoxymethyI-3-methyl-9i)henyl-7,8,9.10-tefr^ 
da20[1 ,2-h][1 ,7]naphthyridlne, 

(7S,8R,9R)-7-ethoxy-8-hydroxy-2-methoxymethyl-3-methyl-^-phenyl-7,8,9,10-tetrahydroimidazo(1,2-^^ 
[1 ,71naphthyr!dine, 

(7R,8 R,9R)-7-ethoxy-8-hydroxy-2-methoxymethyl-3-fnethyl^phenyl-7,8.9, 1 0-tetrahydroimidazo[1 ^-h] 
[1 ,7]naphthyridine, 

(8S)-2,3-Dimethyl-8i3henyl-7.8Kjihydro-6H-9oxa-1.3aKiiaza-cydopenta[a]naphths^ acid 
dlmethylamid, 

84(1S,2S)-2,3<iihydro-2-hydroxy-1-fndenyjoxy-6-(N,lvkJimethylaminocarbonyi)-2,3<limethyl-im 
a]pyridine. 

6-(N,N-Dimethylamlnocarbonyl)-4-(2,6<!imethyl-benzyIamino)-1,2<JimGthy!-1H-benzimidM^ 
and the pharmacologically suitable salts of these compounds. 

An example of a preferred proton pump antagonist which may be mentioned is the compound (7R,8R,9R) 
- 2.3Kjimethyi-8-hydroxy-7-{2-methoxyethoxy)-9-pheny!-7,8,9,l 0-tetrahydrolmldazo[1 .2-h][1 ,7) naph- 
thyridine (INN: soraprazan). 

The proton pump antagonists may In this connection be present as such or in the form of their salts 
and/or solvates (e.g. hydrates) etc. Most reversible proton pump inhibitors are basic compounds. Particu- 
larly suitable salts are all acid addition salts. Particular mention may be made of the pharmacologicaily 
acceptable salts of the inorganic and organic acids normally used in pharmaceutical technology. Suitable 
as such are water-soluble and water-insoluble acid addition salts with acids such as. for example, hydro- 
chloric acid, hydrobromic acid, phosphoric actd, nitric acid, sulphuric acid, acetic acid, citric acid, E> 
gluconic acid, benzoic add. 2-(4-liydroxybenzoyi)benzoic acid, butyric acid, sulphosaiicylic acid, maleic 
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acid, lauric acid, malic acid, fumaric acid, succinic acid, oxalic add, tartaric acid, embonic acid, stearic 
acid, toluenesulphonic add. methanesulphonic acid or 3-hydroxy-2-naphtiioic acid, the acids being em- 
ployed in the preparation of the salts, depending on whether the acid is mono- or polybasic and on which 
salt is desired - in the equimolar ratio of amounts or one differing therefrom. 

The dosage form according to the invention is preferably a solid dosage form in multiparticulate form (mul- 
tiple unit dosage form) or in tablet form for oral administration. Examples which may be mentioned are, in 
particular, tablets, coated tablets, coloured tablets, pellets, microtablets In capsules or granules in cap- 
sules. A preferred embodiment comprises a tablet or pellets with a film coating or a coloured tablet. A film 
coating In the case of the film coating preferably does not Impede rapid disintegration of the dosage form. 
In the case of proton pump antagnoisls wNch are photosensitive, tablets or pellets according to the inven- 
tion contain a film coating which protects the active ingredient from photodecomposition. The film coating 
in this case is particulariy preferably coloured. In another embodiment, a colouring agent Is included In 
the process to produce the tablet cores or pellets, and the solid dosage form is coloured. The dosage 
forms according to the invention preferably do not show, in contrast to the dosage forms described in EP- 
0841904-B1, delayed release but show immediate release of the active ingredient. Preference is therefore 
given according to the invention to a rapidly disintegrating dosage fomi with immediate release of the ac- 
tive Ingredient (immediate release sofid oral dosage form). The dosage form preferably has a maximum 
disintegration time in water (at 37*C) of 15 minutes, 10 minutes, 5 minutes. 4 minutes or 3 minutes. Pref- 
erably the disintegration time is not exceeding 15 minutes, 10 minutes, 5 minutes, 4 minutes or 3 min- 
utes in water with a temperature of 15 to 25 «C. (The disintegration time of the tablet can be delemiined 
according to standard procedures disclosed in pharmacopoeia monographs, preferably according to the 
European Pharmacopoeia 4* edition). The dosage form preferably has a release of active Ingredient of 
greater than or equal to 60% after 15 minutes In 0.1 N hydrochloric acid, particulariy preferable greater 
than or equal to 75% after 15 minutes in 0.1 N hydrochloric acid, more particulariy preferable greater than 
or equal to 80% after 15 minutes In 0.1 N hydrochloric acid and even more particulariy preferable greater 
than or equal to 85% after 1 5 minutes in 0.1 N hydrochloric add. In a prefen-ed embodiment the dosage 
form has a release of active ingredient of greater than or equal to 90% after 15 minutes and preferably a 
release of active Ingredient of greater than or equal to 95% after 30 minutes (label daim). 

In one embodiment of the invention, the rapidly disintegrating dosage form according to the invention Is a 
dosage form displaying the properties according to the pharmacopoeia monographs in the European 
Pharmacopoeia 4"* edition Tablets for preparing a suspension to be taken (dispersible tablet)" or Tablets 
for preparing a solution to be taken". Particular preference is moreover gwen according to the Invention to 
solid, rapidly disintegrating dosage forms which show a maximum disintegration time of 10 minutes. 5 
minutes, 4 minutes or 3 minutes under the test conditions described in European Pharmacopoeia 4"* 
edition for "dispersible tablets" (in cold water at a temperature of 15 to 25*C) and leave no rescues on a 
screen of mesh size 710 (im. 
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In a preferred embodiment the dosage form according to the invention is a rapidly disintegrating dosage 
form which shows a disintegration time determined in water at 37 of not more than 5 min and a dissolu- 
tion (release of active ingredient) greater ^an or equal to 85% after 15 minutes in 0.1 N hydrochloric acid. 

The dosage forms according to the invention are distinguished by rapid dislntegrat'on, rapid release of 
active Ingredient and an optimal action profile (e.g. a rapid onset of action) in the therapy of diseases 
derived from increased gastric acid secretion. There is furthermore observed to be an improved stability of 
the proton pump antagonists in dosage forms according to the invention containing a basic exdpient 

Basic exdplents which are suitable according to the Invention and which can be employed in the dosage 
forms according to the invention to stabilize the proton pump antagonists are suk)stances which have a 
basic reaction and are pharmacologically acceptable and able to stabilize the proton pump antagonists in 
the dosage fomi. These are, in particular, compounds selected from the group of pharmacologically ac- 
ceptable alkali metal, alkaline earth metal or earth metal salts of weak adds, pharmacologically suitable 
hydroxides and oxides of alkaline earth and earth metals or else pharmacologically acceptable basic 
buffer systems. Examples which may be mentioned are sodium carbonate, calcium carbonate, magne- 
sium carbonates, magnesium oxide, magnesium hydroxide, magnesium metasiiicate aluminate, magne- 
sium silicates, magnesium aluminate, hydrotaldte (synthetic), aluminium magnesium hydroxide, and 
calcium hydroxide, basic salts of amino adds, sodium hydroxide, trihydroxymethylaminomethane, triso- 
dium citrate, disodium hydrogen phosphate and trisodium phosphate or mixtures thereof. 

Preference is given according to the Invention to sodium carbonate, disodium hydrogen phosphate, triso- 
dium phosphate and buffer systems composed of disodium hydrogen phosphate with sodium ^vdroxlde. 

The basic exclplent Is preferably thoroughly mixed in finely divided form with the active ingredient and, 
where appropriate, other exdplents or carriers so that there is intensive (direct) contact between basic 
exclplent and the active ingredient. A further possibility is also to employ exdpient granules impregnated 
with a basic buffer system. 

The Ijasic exclplent is preferably added in an amount such that when 1 00 mg of mixtures of the active 
ingredient with the desired exclpients are dissolved in 50 ml of purified water the basicity reaches not less 
than pH 7, preferably a basicity of pH 8 to pH 1 1 .5. particularly preferably of pH 8 to pH 1 1,0 and very 
particulariy preferably of pH 8.5 to 10.5. Depending on the nature of the basic exdpient. the content can 
therefore be for example from 0.1 to 30% by weight (in per cent by weight based on the finished dosage 
form). In a preferred embodiment the corrtent of the basic exdpient is below 20% by weight, particulariy 
preferable below 15% by weight and in particular below 10% by weight (in per cent by weight based on 
the finished dosage form). 
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Further exdpients which can be used in the dosage forms according to the invention are, for example, 
exclplents which bring about rapid disintegration of the dosage form on oral intal<e of the dosage form. 
These preferably comprise one or more substances selected from the group of fillers or carriers and disln- 
tegrants. It is furthermore possible for one or more excipients from the group of binders, lubricants, colour- 
ing agents, aromas, flavourings and surface-active substances to be present. 

Rllers or carriers suitable according to the invention are. In particular, fillers such as calcium carbonate 
(e.g. MagGran® CC or Destab® 95) and sodium carbonate, sugar alcohols such as mannitol (e.g. Perli- 
tol® or Parteck® M), sorbitol (e.g. Karion®), xylitol or maltltol, starches such as corn starch, potato 
starch and wheat starch, mlcrocrystalline cellulose, saccharides such as glucose, lactose, levulose, 
sucrose and dextrose. Microcrystalline cellulose and/or mannitol are particularly preferred. 

The content (in per cent by weight based on the finished dosage form) of filler In the dosage form accord- 
ing to the invention is advantageously from 1 to 99% by weight. The content of filler is preferably from 30 
to 95% by weight, and the content is particularly preferably from 60 to 90% by weight. 

Disintegrants suitable according to the invention are, in particular, insoluble polyvinylpyrrolidone (insoluble 
PVP, crosspovidone), sodium carboxymethyl starch, sodium carboxymethylcellulose, alginic acid, and 
starches able to fulfil the function of a disintegrant (e.g. Starch 1500). 

The content (In per cent by weight based on the dosage form according to the invention) of disintegrant In 
the rapidly disintegrating dosage form according to the invention can usually be from 0.5 to 30% by 
weight. The content of disintegrant is preferably from 1 to 15% by weight The content of disintegrant Is 
particularly preferably from 1 to 5% by weight. 

Suitable lubricants which may be mentioned are sodium stearyl fumarate, magnesium stearate. calcium 
stearate, stearic acid, talc and colloidal silica (Aerosil). 

The content (In per cent by weight based on the finished dosage form) of lubricant in the rapidly disinte- 
grating dosage form according to the invention is usually from 0.1 to 5% by weight. The content of lubri- 
cant Is preferably from 0.2 to 3% by weight The content of lubricant is particularly preferably from 0.5 to 
2% by weight. 

Binders suitable according to the invention are polyvinylpyrrolidone (PVP, Polyvldon® K25. Polyvidon® 
K90) or mixtures of PVP with polyvinyl acetate (e.g. Kollidon® 64). gelatin, corn starch paste, preswolien 
starches (Starch® 1 500, Unl-Pure® WG220), hydroxypropylmelhylcellulose (HPMC) or hydroxypropylcel- 
lulose (L-HPC). 
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The content (in per cent by weight based on the finished dosage form according to the Invention) of Kinder 
can be up to 10% by weight, and It can preferably be up to 5% by weight 

Suitable surface-active substances which may be mentioned are sodium lauryl sulfate or Tween® 20, 
Tween(B) 60orTween® 80. 

The dosage form according to tlie invention particularly preferably contains a mixture of at least one basic 
excipient, one filter or carrier* one disintegrarrt and one lubricant. 

A dosage form which may be mentioned as prefenred in this connection is one containing microcrystalline 
cellulose as filler or carrier and sodium carbonate as basic excipient and, in addition, a disintegrant and a 
lubricant In another embodiment, the dosage form according to the invention contains a mixture of at 
least one basic exdpient, one filler or carrier, one disintegrant, one binder and one lubricant A dosage 
form which may be mentioned as preferred in this connection is one containing a mixture which contains 
mannitol and microcrystalline cellulose as filler or carrier, sodium carbonate as basic excipient and, in 
addition, binder and disintegrant. Another dosage form dosage form which may be mentioned as preferred 
in this connection is one containing a mixture which contains microcrystalline cellulose, sodium carbon- 
ate, sodium carboxymethyl starch and magnesium stearate. 

It Is also possible if desired for one or more flavourings (e.g. aromas or sweeteners) to be present In the 
dosage form according to the invention. It is possible thereby for example to achieve an Improvement in 
taste. These substances are added in the usual amounts. 

It is also possible if desired to use suitable colouring agents such as, for example, iron oxides, indigo- 
carmin El 32 or titanium dioxide. These can either be processed directly In the mixture with the active 
ingredient to give coloured dosage forms, or be applied as ingredient of film coatings to the dosage forms. 

Suitable for the film coating In the case of coated dosage forms according to the invention (such as, for 
example, coated tablets) are substances suitable for film coating. Examples which may be mentioned are 
cellulose esters such as hydroxypropylmethyicellulose (HPMC) and hydroxypropylcellutose (L-HPC), 
polyvinyl alcohol, phthalates and polymethacrylates (e.g. Eudragits ®), to which plasticlzers (such as, for 
example, propylene glycol, polyethylene glycols, trisodium citrate) and/or further additives and excipierrts 
(e.g. buffers, bases such as, preferably, aluminium hydroxide or pigments) can also be added if desired. 
In the case of film coatings, the content (in % by weight based on the finished dosage form) is from 1 to 
20% by weight, preferably from 2 to 5% by weight In the case of dosage forms containing photosensitive 
reversible proton pump inhibitors it is preferred for a coloured film coating to be applied to the dosage 
forms according to the invention or for dyes to be incorporated directly into the dosage forms. Examples 
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of film coatings which may be mentioned for the production of cotoured dosage forms are OPADRY<& 
(e.g. OPADRY ® GREEN or OPADRY II ® GREEN). OPADRY ® GREEN comprises mixtures of hy- 
droxypropylmethylcellulose/hypromellose, titanium dioxide. macrogol/PEG. yellow iron oxide and Indlgo- 
camnlne El 32, and OPADRY II ® GREEN comprises mixtures of polyvinyl alcohol, titanium dioxide, 
macrogol/PEG, yellow iron oxide, black iron oxide and Indigocarmlne E132. 

In a preferred embodiment according to the invention the dosage form Is comprising (7R,8R,9R)-2,3- 
dimethyI-8-hydroxy-7-(2-methoxyethoxy)^henyI-7.8,9, 1 0-tetrahydrolmidazo[1 .2-h)[1 ,7]naphthyrldlne 
(INN soraprazan) or a pharmacologically acceptable salt and/or hydrate thereof as proton pump antago- 
nist, sodium carbonate as basic exipient and microcrystalline cellulose, sodium carboxymethyl starch 
and magnesium stearate as exipients. In a futher emisodiment such dosage form is a film coated tablet 
Particularly preferably such dosage form comprises a coloured film coating. Preferably the dosage form 
shows a disintegration time determined in water at 37 of not more than 5 mln and dissolution (release 
of active ingredient) greater than or equal to 85% after 15 minutes in 0.1 N hydrochloric acid. 

Tiie dosage form according to the Invention is produced by processes l<nown to the skilled person, in 
particular by mixing the proton pump antagonists with the excipients. It is preferred in this connection for 
the active Ingredient to be mixed thoroughly with the basic excipient In the case of tablets, the rapkJIy 
disintegrating dosage form is preferably produced by dry mixing of the excipients with the active ingredi- 
ent. If desired, the active ingredient can be premixed with part of the filler or carrier. Conventional mixers 
such as compulsory mixers or free-fall mixers can be employed for the mixing operation. An altemative 
possibility is to produce granules of the ingredients of the dosage form and then compress them to tab- 
lets. The preparations obtained in this way can then be compressed on a suitable tablet press. If desired, 
precompaction may also take place. In the case of coated tablets, the desired film coating is then applied 
in conventional ways using the equipment customary for these purposes (e.g. coating pans or drum 
coaters). Water is preferably used as granulating and coating liquid. In the case of coloured dosage forms 
the colouring agent is preferably dispersed homogeneously In the granules, or admixed dry, and then 
moistened or granulated or suspended In the dye pigment in the granulating liquid. 

In the case of pellets, the rapidly disintegrating dosage form is preferably produced by spraying a basified 
active ingredient preparation onto starter pellets or by the extruder/spheronlzer process. 

Examples 



The following formulation examples illustrate the invention in detail without restricting it 
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Exaniples 
Example 1 
Film-coated tablets: 

I. Production of the uncoated core: 



a) soraprazan 10.0 mg 

b) sodium carbonate (anhydrous) 5.1 mg 

c) microcrystalline cellulose 

(e.g.: Avicel PH 102) 137.2 mg 

d) microcrystalline cellulose 

(e.g.: Avicel PH 1 01 ) 7.5 mg 

e) sodium carboxymethyl starch 8.5 mg 

f) magnesium stearate 1 .7 mg 



170.0 mg 

a) is premixed with d) In a compulsory mixer. This mixture Is admixed with b). c) and e) in the compul- 
sory mixer. Subsequently f) is admixed in a free-fall mixer. The tabletMng mixture is compressed to cores 
in a suitable tablet press. 

M. Film layer 

g) Opadry 11 green 5.0 mg 

175.0 mg 

g) is appfied to the tablet cores obtained in I. in a suitable film-coating apparatus. 
Example 2 
Film-coated tablets: 

I. Production of the uncoated core: 

a) soraprazan 

b) trisodium phosphate 

c) microcrystalline cellulose 
(e.g.: Avicel PH101) 

d) mannitol 

e) sodium carboxymethyl starch 



10.0 mg 
5.1 mg 

83.5 mg 
51.0 mg 
5.1 mg 
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1) Starch 1500 13.6 mg 

g) magnesium stearate 1 .7 mg 

170.0 mg 

II. Film layer 

h) Opadry II green 3.1 mg 

173.1 mg 



Example 3 



Ftlm-coated tablets: 



ProdMC^ion of f tinpoqt^tf pore; 



a) soraprazan 20.0 mg 

b) sodium carbonate (anhydrous) 10.2 mg 

c) mtcrocrystaltine cellulose 

(e.g.: Avicel PH 1 02) 1 14.6 mg 

d) mlcrocrystalline cellulose 

(e.g.: Avicel PH 101) 15,0 mg 

e) Primojel 8.5 mg 
magnesium stearate 1 .7 mg 



170.0 mg 



a) is premixed with d) in a compulsory mixer. This mixture Is admixed with b), c) and e) in the compul- 
sory mixer. Subsequently f) Is admixed In a free-faii mixer. The tabtettlng mixture is compressed to cores 
In a suitable tablet press. 



Film layer 

Opadry II green 5.0 mg 

175.0 mg 



g) Is applied to the tablet cores obtained In I. in a suitable fiim-coating apparatus. 
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Example 4 



Film-coated tablets: 



I. Production of the uncoated core: 

a) soraprazan 20.0 mg 

b) sodium carbonate (anhydrous) 10.2 mg 

c) microcrystalline cellulose 

(e.g.: Avlcel PH 1 02) 274.4 mg 

d) microcrystalline cellulose 

(e.g,: Avicel PH 101) 15.0 mg 

e) Primojel 17.0 mg 

f) magnesium stearate 3.4 mg 

340.0 mg 



a) is premixed with d) in a compulsory mixer. This mixture is admixed with b), c) and e) In the compul- 
sory mixer. Subsequently f) is admixed briefly in a free-fall mixer. The tabletting mixture is compressed 
to cores In a suitable tablet press. 



II. Film layer 

g) Opadry II green 7.5 mg 

347.5 mg 



g) is applied to the tablet cores obtained in I. in a suitable film-coating apparatus. 



Example 5 



Film-coated tablets: 



i. Production ot the uncoated core: 



a) soraprazan 20.0 mg 

b) sodium cart>onate (anhydrous) 5.1 mg 

c) microcrystalline cellulose 

(e.g.: Avicel PH 1 02) 1 19.7 mg 

d) microcrystalline cellulose 

(e.g.: Avicel PH 101) 15.0 mg 

e) Primojel 8.5 mg 

f) magnesium stearate 1.7 mg 
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170,0 mg 

a) is premixed with d) in a compulsory mixer. This mixture is admixed with b), c) and e) in the compui- 
sory mixer. Subsequently f) is admixed briefly In a free-fall mixer. The tabletting mixture is compressed 
to cores in a suitable tablet press. 

II. Film layer 

g) Opadry II green 5.0 mg 

175,0 mg 

g) is applied to the tablet cores obtained in 1. in a suitable film-coating apparatus. 
Example 6 
Film-«oated tablets: 



a) soraprazan 5.0 mg 

b) mannitol 50.0 mg 

c) mlcrocrystaliine cellulose 

{e.g.: Avicel PH 101) 20.0 mg 

d) Unl Pure <8) WG 220 3.0 mg 

e) basic buffer 2.0 mg 
Mass of Granules 80,0 mg 

f) disintegrant 4.0 mg 

g) magnesium stearate 0.25 mg 
Mass of tablet core 84.25 mg 

h) film coating 4.0 mg 
Mags Qf filfp-<?oatfflJ tabtet 88.25 mg 



Example 7 
Film-coated tablets: 



a) soraprazan 5.0 mg 

b) mannitol 50.0 mg 

c) mlcrocrystaliine cellulose 

(e.g.: Avicel PH 1 01 ) 20.0 mg 

d) Uni Pure <S» WG 220 3.0 mg 
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e) basic buffer 2.0 mg 
Mass of granules 80.0 mg 

f) dlsintegrant 4.0 mg 

g) magnesium stearate 0.25 mg 
Mass of table core 84.25 mg 

h) film coating 4.0 mg 
Mass of film-coated tablet 88.25 mg 



Example 8 
Film-coated tablets: 



a) soraprazan 5.0 mg 

b) mannitol 50.0 mg 

c) microcrystalline cellulose 

(e.g.: Avicel PH 1 01 ) 20.0 mg 

d) Uni Pure <S> WG 220 3.0 mg 

e) sodium carbonate 1 .2 mg 
Mass of granules 79.2 mg 

f) Explotab 4.0 mg 

g) magnesium stearate 0.25 mg 
Mass of table core 83.45 mg 

h) film coating (PVA-based) 3.55 mg 
Mass of film-coated tablet 87.00 mg 

Example 9 

Film-coated tablets: 

a) soraprazan 20.0 mg 

b) mannitol 124.0 mg 

c) microcrystalline cellulose 

(e.g.: Avicel PH 1 01) 52.0 mg 

d) Unl Pure ® WG 220 8.2 mg 

e) sodium carbonate 3.3 mg 
Mass of granule^ 207.5 mg 
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f) Exptotab 11.0 mg 

g) magnesium stearate 0.7 mg 

Mass of tablet core 219.2 mg 

h) film coating (PVA-based) 9.8 mg 
Mass of film tablets 229.00 mg 



Example 10 



soraprazan 


5.00 


mg 


sodium carbonate, anhy- 






drous 






disodium hydrogen phospha- 






te 


2.40 


mg 


mfcrocrystalline cellulose In 




the form of Avicel PH 101 


20.00 


mg 


mlcrocrystaltine cellulose tn 




the forni of AvIcel PH 112 






mannitol 


49.27 


mg 


Ac-DI-Sol 


4.25 


mg 


Uni-Pure WG 220 


1.60 


mg 


indigocarmine El 32 


0.43 


mg 


yellow iron oxide 


0.30 


mg 


magnesium stearate 


0.25 


mg 


subcoat PVA clear 






subcoat HPMC clear 






coating HPMC/FeO 






coating PVA/FeO 






coating 






PVA/FeO/indigocarmine 







El 32 

Total for film-coated tablet 83^0 mg 



Example 11 


Example 12 


Example 13 


5.00 


mg 


5.00 


mg 


5.00 


mg 


2.40 


mg 


2.40 


mg 


2.40 


mg 


20.00 


mg 


13.00 


mg 


13.00 


mg 


49.27 


mg 


31.00 


mg 


31.00 


mg 


4.25 


mg 


2.75 


mg 


2.75 


mg 


1.60 


mg 


1.60 


mg 


1.60 


mg 


0.43 


mg 










0.30 


mg 










0-25 


mg 


0.25 


mg 


0.25 


mg 






3.00 


mg 


3.00 


mg 


83^0 


mg 


59.00 


mg 


59.00 


mg 
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Example 14 



soraprazan 


5.00 


mg 


sodium carbonate, anhy- 






drous 






disodium hydrogen phospha- 






te 


2.40 


mg 


microcrystalline cellulose In 




the form of Avicel PH 101 


20.00 


mg 


microcrystaliine cellulose in 




the form of Avicel PH 112 






mannltol 


50.00 


mg 


Ac-DI-Sol 


4.25 


mg 


Uni-Pure WG 220 


1.60 


mg 


indigocarmlne El 32 






yellow iron oxide 






magnesium stearate 


0.25 


mg 


subcoat PVA clear 






subcoat HPMC clear 


0.855 


mg 


coating HPMC/FeO 






coating PVA/FeO 






Coating 






PVA/FeO/indlgocarmine 






El 32 


4.47 


mg 



Total lor film-coated tablet 88.83 mg 



Example 15 


Example 16 


Example 17 


5.00 


mg 


5.00 


mg 


5.00 


ma 






1.20 


mg 


1.20 


mg 


2.40 


ma 










20.00 


mg 


20.00 


mg 


20.00 


mg 


50.00 


mg 


50.00 


mg 


50.00 


mg 


4.25 


mg 


3.95 


mg 


3.95 


mg 


1.60 


mg 


1.60 


mg 


1.60 


mg 


0.25 


mg 


0.25 


mg 


0.25 


mg 


0.855 


mg 


















4.10 


mg 






4.10 


mg 






4.47 


mg 










88.83 


mg 


86.10 


mg 


86.10 


mg 
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Core; 

soraprazan 10.0 mg 

sodium carbonate, anhy- 
drous 5.1 mg 
trisodium phosphate 
trisodium phosphate 
mtcrocrystalline cellulose in 
the form of Avioel PH 1 02 1 37.2 mg 
microcrystalllne cellulose in 
the form of Avicel PH 101 7.5 mg 
microcrystalline cellulose in 
the form of Avicel PH 112 
mannitol 

sodium carboxymethy) 

starch 8.5 mg 

pregelatinized starch (Starch 

1500) 

magnesium stearate 1 .7 mg 

Total for core 170.0 rr^ 



Example 1 9 Example 20 

10.0 mg 10.0 mg 

5.1 mg 5.1 mg 

137.2 mg 



7.5 mg 7.5 mg 

137.2 mg 

8.5 mg 8.5 mg 

1.7 mg 1.7 mg 

170.0 mg 170.0 mg 



Film! 

Opadry green 03F21 409 5.0 mg 5.0 mg 

Opadry II green 85F21399 5.0 mg 

Total for film-coated tablet 175.0 rng 175.0 mo 175.0 ma 
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Opadry green 03F21 409 4.4 
Opadry II green 85F21399 5.0 mg 3.1 mg 



mg 
mg 
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Example 21 Example 22 Example 23 

Core: 

soraprazan 10.0 mg 10.0 mg 10.0 mg 

sodium carbonate, anhy- 

dirous 5.1 mg 

trisodtum phosphate 5,1 mg 2.89 

trisodlum phosphate 2.21 
mtcrocrystainne cellulose In 
the fomi of Avicel PH 102 
microcrystalline cellulose in 

the fomri of Avicel PH 101 7.5 mg 83.5 mg 83.5 mg 

microcrystalline cellulose In 

the fomfi of Avicel PH 1 1 2 1 37.2 mg 

nnannitol 51 mg 51 mg 

sodium carboxymethyl 

starch 8.5 mg 5.1 mg 5.1 mg 

pregelatinized starch (Starch 

1500) i3,e 13.6 mg 

magnesium stearate 1.7 mg 1.7 mg 1.7 mg 

T9tal for core 170.0 1113 i7o.n mg 170.0 mg 

wet-granulated ingredSents 
are shown in italics 

Film: 



mg 



Total for film-coated tabtet f 7^ n xqq 173.1 mg 174.4 ma 



wo 2004/089342 



PCT/EP2004/050493 



25 

Example 24 Example 25 Example 26 

Core: 

soraprazan 10,0 mg 10.0 mg 10.0 mg 

sodfum carbonate, anhy- 
drous 5. / mg 
trisodium phosphate 5.1 mg 2.89 mg 
trisodium phosphate 2^1 mg 
microcrystalline cellulose In 

theform of Avicel PH 102 83.5 mg 83.5 mg 83.5 mg 

microcrystalHne cellulose in 
the fomr) of Avicel PH 101 
microcrystaflrne cellulose In 
the form of Avicel PH 112 

mannttol 51 mg 51 mg 51.0 mg 

sodium carfooxymethyl 

starch 5.1 mg 5.1 mg 5.1 mg 

pregelatinized starch (Starch 

1500) 13.6 mg 13.6 mg 13.6 mg 

magnesium stearate 1.7 mg 1.7 mg 1.7 mg 

Total for core 170.0 mg 170.0 mg 170.0 mg 



WBt-granulated ingredients 
are shown in iiaiics 

Rim: 

Opadry green 03F21 409 4.8 mg 5.0 mg 

Opadry II green 85F21 399 3.3 mg 

Total for film^coated tablet 174 8 mg 173.3 mg 175.0 mQ 
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Example 27 Example 28 Example 29 

Core: 

soraprazan 10.0 mg 10,0 mg 10,0 mg 

sodium carbonate, anhy- 
drous 5,1 mg 5,1 mg 5,1 mg 
trisodlum phosphate 
trisodium phosphate 
microorystalline cellulose In 
tfie form of Avfcel PH 102 83.5 mg 
microcrystalline cellulose in 
the form of Avicel PH 101 
microcrystalline cellulose In 

thefonm of A^dcel PH 112 83.5 mg 83.5 mg 

mann'rtol 51,0 mg 51.0 mg 51.0 mg 

sodium carboxymethyl 

starch 5.1 mg 5.1 mg 5.1 mg 

pregelatinized starch (Starch 

1500) 13.6 mg 13.6 mg 13,6 mg 

magnesium stearate 1.7 mg 1.7 mg 1.7 mg 

Total for core 170.0 mg 170.0 mg 170.0 ma 



wet-granulated ingredients 
are stiown in italics 

Film: NGaS NGa 8 NGa 9 

Opadry green 03F21409 5.0 mg 

Opadry II green 85F21399 5.0 mg 5.0 mg 

Total for film-coated tablet 175.0 jrig 175.0 xng 175.0 m 



Peterminatfon pt thfi fifsirnggration time for taWgt of Ex^mpl? 1 
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A film-coated tablet is subjected to a disintegration test under the test conditions described in tine 
European Pharmacopoeia A*' edition for "Dispersible Tablets". Tlie tablet is observed to disintegrate 
within 3 minutes In water at 1 5 to 25 'C. A dispersion forms and can be poured through the screen 
(710). 

Stability testing 



Triturations of soraprazan with different excipients including or excluding a basic excipient were 
manufactured, stored at 50 *0 and analysed for impurities. The following results were obtained: 



Mixture 


Soraprazan, 
Mannit 


Soraprazan, 
Magnesium 
Stearate 


Soraprazan, 
Corn Starch 


Soraprazan, 

Com Starch, 

Mannit, 

Magnesium 

Stearate, 

Disodium 

Carbonate 


Impurities 


5,29 


5,01 


6.67 


3.76 


total 










(AU%) 











Mixture 


Soraprazan, 


Soraprazan, 




Corn Starch, 


Mannit 




Magnesium 


Magnesium 




Stearate, 


Stearate, 




Sodium 


Sodium 




Hydrogen- 


Hydrogen- 




carlsonate 


carbonate 


Impurities 


3.68 


3.74 


total (AU%) 
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For trituratiorts comprising a basic exipient a distinct lower Impurity profile is obsen/ed. 
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Indufitrfal appllcabiirtv 

Proton pump antagonists and their salts have valuable pharmacological properties which make them in- 
dustrially utilizable. They show in particular a pronounced Inhibition of gastric add secretion and an excel- 
lent gastrointestinal-protective effect in warm-blooded species, especially humans. The compounds sc- 
cofding to the invention are distinguished in this connection by a high selectivity of effect, an advanta- 
geous duration of action, a particularly good enteral activity, the absence of substantial side effects and a 
high therapeutic index. 

"Gastrointestinal protection" means In this connection the prevention and treatment of gastrointestinal 
disorders, especially gastrointestinal inflammatory disorders and lesions (such as, for example, gastric 
ulcer, duodenal ulcer, gastritis, hyperacidic or drug-related dyspepsia, heartburn and acid eructation, 
severe reflux oesophagitis, prophylaxis of recun^nt reflux oesophagitis and of duodenal ulcer, reflux oe- 
sophagitis. Zoilinger-EIIison syndrome, elimination of the pathogen Helicobacter pylori in combination with 
amoxiciilin and clarithromycin or in combination with clarithromycin and metronidazole or with amoxicillin 
and metronidazole, long-term treatment for prophylaxis of recurrent severe forms of reflux oesophagitis. 
Prophylaxis and therapy of ulcers and gastroduodenal erosions Induced by nonsteroidal antiinflammatory 
dnjgs). which may be caused for example by microorganisms (e.g. Helicobacter pylori), bacteriotoxins, 
medicines (e.g. certain antiinflammatory and antirheumatic drugs), chemicals (e.g. ethanol), gastric acid 
or stress situations. 

Owing to these properties, the dosage forms according to the invention containing a proton pump antago- 
nist and/or a phanmacologically acceptable salt thereof are outstandingly suitable for use in human and 
veterinary medicine, being used in particular for the treatment and/or prophylaxis of disorders of the stom- 
ach and/or intestine. 

The invention therefore further relates to the dosage forms according to the invention for use in the treat- 
ment and/or prophylaxis of the aforementioned disorders. 

The invention also includes the use of the dosage forms according to the invention for the treatment 
and/or prophylaxis of the aforementioned disorders. The dosage forms according to the invention may in 
this case be employed as such (e.g. direct oral intake by the patient) or be dissolved or dispersed in wa- 
ter before use. Particularly suitable for this purpose are the rapidly disintegrating dosage fomis according 
to the invention which comply with the criteria of the European Pharmacopoeia 4* edition (Tablet for pre- 
paring a solution to be taken" or "Tablet for preparing a suspension to be taken"). The solutions or sus- 
pensions obtained after dispersion in a suitable dispersant or solvent can then be taken by the patient. 
This may, for example, be advantageous for patients who have problems with taking a solid dosage form. 
A further possibility is to administer such solutions or suspensions also by means of tubes (e.g. nose 



wo 2004/089342 



PCT/EP2004/050493 



30 

tubes, stomach tube). This is advantageous in partlcuiar on administration of the dosage forms according 
to the invention in patients receiving intensive care, patients with swallowing difficulties, bedridden pa- 
tients and children. 

The dosage forms according to the invention can be combined with other medicaments, either in different 
combinations or in a fixed combination. Combinations worth mentioning in connection with the dosage 
fbmis according to the invention containing proton pump antagonists as active ingredients are those wHh 
antimicrobial active ingredients and those with NSAIDs (non steroidal ant* Inflammatory dnjgs). Particular 
mention should be made of the combination with antimicrobial agents like those employed to control the 
microbe HeHcobacter pylori (H. pylori). Further examples which may be mentioned of combinations are: 
tranquilizers (for example from the group of benzodiazepines. e.g. diazepam), spasmolytics (e.g. hi- 
etamlverineorcamylofin), anticholinergics (e.g. oxyphencyclimine or phencarbamide). local anesthetics 
(e.g, tetracaine or procaine), where appropriate also enzymes, vitamins or amino acids. Combinations of 
the compounds according to the Invention with drugs which Inhibit acid secretion should be partlcularty 
emphasized in this connection, such as. for example, antacids. H2 blockers (e.g. cimetidine, ranitidine). 
HWK+-ATPase inhibitors (e.g. omeprazole, pantoprazole), or else with so-called peripheral anticholiner- 
gics (e.g. pirenzeplne, teienzepine) and with gastrin antagonists with the aim of enhancing the main ef- 
fect in an additive or superadditive sense and/or of eliminating or reducing the side effects. 

Examples of suitable antimicrobial active ingredients (active against Hefioobacter pylori) are described in 
EP-A-0 282 131 . Examples which may be mentioned of antimicrobial agents suitable for controlling the 
microbe Helicobacter pylori are for example bismuth salts [e.g. bismuth subcitrate. bismuth subsalicy- 
late, ammonium bismuth(lil) potassium citrate dihydroxrde, bismuth nitrate oxide, dlblsmuth 
tris(tetraoxodialuminate)l, especially p-lactam antibiotics, for example penicillins (such as benzylpenlcil- 
lin. phenoxymethylpenlciilin. propicillin, azidocillin. dicloxacillln. fludoxacillin. oxacillin, amoxicillin, ba- 
campiclllin, amplclllln. mezlocillin, piperacillin or aziocillin), cephalosporins (such as cefadroxil, cefaclor, 
cefalexin, cefixime, cefuroxlme, cefetamet. cefadroxil. ceftlbuten, cefpodoxime. cefotetan, cefazolin. ce- 
foperazone. ceftizoxlme, cefotaxime, ceftazidime, cefamandole, cefepime, cefoxitin, cefodizime, cefsu- 
lodin. ceftriaxone, cefotlam or cefmenoxime) or other p-lactam antibiotics (e.g. aztreonam. loracarbef or 
meropenem); enzyme inhibitors, for example sulbactam; tetracyclines, for example tetracycline, oxytet- 
racycline. minocycline or doxycycline; aminoglycosides, for example tobramycin, genlamicin. neomycin, 
streptomycin, amikacin, netilmicin, paromomycin or spectinomycin; amphenicols, for example chloram- 
phenicol or thlamphenicol; lincomycins and macrolide antibiotics, for example clindamycin, lincomycin, 
erythromycin, clarithromycin, spiramycin, roxithromycin or azithromycin; polypeptide antibiotics, for ex- 
ample collstin, polymixin B, teicoplanin or vancomycin; gyrase Inhibitors, for example norfloxacin, cinox- 
acin, ciprofloxacin, pipemldic acid, enoxacin. nafidixic acid, pefloxacin. fleroxadn or ofloxadn; nitroimi- 
dazoles, for example metronidazole; or other antibiotics, for example fosfomydn or fusldic add. Admini- 
stration of a reversible proton pump inhibitor together with the combination of a plurality of antimicrobial 
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active Ingredients is particularly worthy of mention in this connection, for example with the combination of 
a bismuth salt and/or tetracycline with metronidazole or the combination of amoxicHlin or clarithromycin 
with metronidazole and amoxicillin with clarithromycin. 

The dosage of the active Ingredients in the dosage form according to the invention depends greatly on the 
nature of the proton pump antagonists used. A typical dosage for a proton pump antagonist as disclosed 
for example In WO-A-9418199 can be regarded as a daily dose of about 0.01 to about 20. preierably 
about 0.05 to 5, in particular 0.1 to 1.5, mg/kg of body weight, where appropriate In the form of a pluraTity 
of single doses. In the case of the compound soraprazan. examples of dosage forms according to the 
Invention contain the proton pump antagonist In a dose of 2. 2.5, 5. 10, 15. 20 or 40 mg. 

Antimicrobial actiw ingredients which may be emphasized are erythromycin, azithromycin, clarithromy- 
cin, clindamycin, rifampicln, ampicillin. mezlocillin, amoxicillin, tetracycline, minocycline, doxycydine, 
imipenem, meropenem. cefalexin, cefuroxime axetil, oefpodoxime proxetil, cefaclor, cefadroxil, ciproflox- 
acin, norfloxacin, ofloxacin and pefloxacln. 

Antimicrobial active ingredients which may be particularly emphasized are clarithromycin and amoxicillin. 

Combined administration for the purposes of the present Invention mean fixed and, in particular, free com- 
bination, l.e. ehher the proton pump antagonist and the antimicrobial active ingredient are present here In 
one dosage unit, or the proton pump antagonist and antimicrobial active ingredient, which are present In 
separate dosage units, are administered in direct succession or at a relatively large interval in time, a 
relatively large inten^al in time meaning a time span not exceeding 24 hours. For use as separate dosage 
units, these are preferably provided in a common pacl<age. For example, the two dosage units are pack- 
aged together in blisters which are designed In respect of the relative disposition of the two dosage units, 
the labelling and/or colouring in a manner known per se so that the time that the individual components 
(dosage regimen) of the two dosage units should be taken are evident to the patient. 

Dosage unit means, in particular, dosage forms such as tablets, coated tablets or pellets, and micro- 
tablets in capsules, the dosage form advantageously being designed so that the two active ingredient 
components (proton pump antagonist on the one hand and antimicrobial active ingredient on the other 
hand) are released or effectively made available to the body In such a way that an optimal active Ingredi- 
ent profile and thus profile of effect is achieved. 
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Claims 

1. Oral dosage form for proton pump antagonists (APA) comprising an effective amount of a proton 
pump antagonist together with excipients, where the proton pump antagonist is stabilized In the 
dosage form by one or more basic excipients. 

2. Dosage form according to Claim 1 . wherein the basic exctpient Is present in finely divided form 
and thoroughly mixed with the proton pump antagonist. 

3. Dosage form according to Claim 1 or 2, characterized In that excipients which, on oral Intake of 
the dosage form, bring about rapid disintegration of the dosage fonm. and, where appropriate, fur- ' 
ther excipients, are additionally present 

4. Dosage form according to Claim 1 to 3, characterized in that tlie dosage form Is selected from 
the group of tablets, coated tablets, pellets, microtablets in capsules and granules In capsules. 

5. Dosage form according to Claim 4, characterized in that it comprises coated tablets. 

6. Dosage form according to Claim 3, characterized in that it comprises a rapidly disintegrating 
dosage form with Immediate release of thie active ingredient (immediate release solid oral dosage 
form). 

7. Dosage form according to Claim 3, characterized in thai It comprises a rapidly disintegrating 
dosage form with immediate release of the active ingredient (immediate release solid oral dosage 
form), and the dosage form shows a disintegration of not more than 5 minutes under the test 
conditions described for ..Dispersible Tablets" In the European Pharmacopoeia 4^ edition. 

8. Dosage form according to Claim 3, characterized in that it comprises a rapidly disintegrating 
dosage form with immediate release of the active ingredient (immediate release solid oral dosage 
form), and the dosage form shows a disintegration within 3 minutes under the test conditions de- 
scribed for .Dispersible Tablets" in the European Pharmacopoeia 4?" edition. 

9. Dosage fomi according to Claim 7. characterized that It shows a release of active ingredient of 
greater than or equal to 85% after 15 minutes in 0.1 N hydrochlorid add. 

10. Dosage form according to Claim 3. characterized In that one or more substances selected from 
the group of fillers and disintegrants are present as excipients which bring about rapid disintegra- 
tion of the tablet. 
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11. Dosage form according to Claim 10. characterized in that at least one filler and at least one disin- 
tegrant are present. 

12. Dosage form according to Claim 11, characterized In that microcrystalline cellulose Is present 

13. Dosage form according to Claim 1 to 3. characterized In that one or more further exclpients se- 
lected from the group of lubricants, aromas, colouring agents, flavourings and surface^ctive sub- 
stances are present 

14. Dosage form according to Claim 1, characterized In that the baste excipient is selected from the 
group of sodium carbonate, calcium carbonate, magnesium carbonates, magnesium oxide, mag- 
nesium hydroxide, magnesium metasillcate alumlnate, magnesium silicates, magnesium aluml- 
nate. hydrotalcite (synthetic), aluminium magnesium hydroxide, and calcium hydroxide, basic 
salts of amino acids, sodium hydroxide, trihydroxymethylaminomethane, trisodlum citrate, diso- 
dium hydrogen phosphate and trisodium phosphate or mixtures thereof. 

15. Dosage form according to Claim 14. characterized in that sodium carbonate is involved. 

16. Dosage form according to Claim 14, characterized in that disodium hydrogen phosphate, triso- 
dium phosphate or buffer systems composed of disodium hydrogen phosphate and sodium hy- 
droxide are involved. 

17. Dosage form according to Claim 1. characterized In that a compound selected from the group 
AU-461 , soraprazan (BYK61359). DBM-819. KR-60436, T-330. YH-1885, YJA-20379-8 and 2,3- 

dimethyl-8-{2-ethyl-6-methyIbenzyIamino)imldazo[1.2-a]pyridine-6-carboxamide Is present as re- 
versible proton pump inhibitor. 

18. Dosage form according to Claim 17. characterized In that (7R,8R.9R)-2,3Kjimethyl-8-hydroxy-7- 
(2-methoxyethoxy)-^henyl-7.8,9.10-tetrahydrolmidazo[1.2-h][1,7]naphthyridine (INN soraprazan) 
or a pharmacologically acceptable salt and/or hydrate thereof Is present as proton pump antago- 
nist. 

19. Dosage form according to claim 9, comprising (7R,8R,9R)-2.Sdlmetfyl-8-hydroxy-7-(2- 
methoxyethoxy)-9-phenyl-7.8.9.10-tetrahydroimidazo[1.2-h][1 .7]naphthyridine (INN soraprazan) or 
a pharmacotogically acceptable salt and/or hydrate thereof as proton pump antagonist, sodium 
carbonate as basic exlpient and microcrystalline cellufose, sodium carboxymethyl starch and 
magnesium stearate as exlpients. 
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20. Dosage form according to claim 19, which is a film coated tablet. 

21. Dosage form according to claim 20, which comprises a coloured film coating. 

22. Method for preparing a dosage form according to one of the preceeding claims comprising the 
step of thoroughly mixing the active ingredient with the basic excipient 

23. Rapidly disintegrating dosage form comprising an effective amount of a proton pump antagonist 
(APA) together with excipierrts which, on oral lntai<e of the dosage form, bring about rapid disin- 
tegration of the dosage form, and, optionally further exclplents. 

24. Dosage form according to claim 23, which dosage form shows an immediate release of the pro- 
ton pump antagonist (APA). 

25. Dosage form according to daim 24, which shows a disintegration time determined in water at 
37*0 of not more than 5 min and a release of active Ingredient greater than or equal to 85% after 
15 minutes in 0.1 N hydrochloric add. 

26. Dosage form according to Claim 23, characterized in that (7R,8R,9R)-2,3-dimethyl-8-hydroxy-7- 
(2-methoxyethoxy)-9-phenyt-7,8,9,10-tetrahydroimldazo[1,2-h][1 ,7]naphthyridine (INN soraprazan). 
or a pharmacologically acceptalsle salt and/or hydrate thereof is present as proton pump antago- 
nist. 



